Pertuzumab increases epidermal growth factor receptor down-regulation by counteracting epidermal growth factor receptor-ErbB2 heterodimerization.
Epidermal growth factor receptor (EGFR) and ErbB2 readily form heterodimers when both are expressed in the same cell and the EGFR is activated by one of its ligands. Our data show that such heterodimers are constitutively formed also in a ligand-independent manner on overexpression of EGFR and ErbB2 in porcine aortic endothelial cells. Interestingly, cross-linking experiments showed that incubation with the antibody pertuzumab, which has been shown to bind the dimerization arm of ErbB2, resulted in dissolution of EGFR-ErbB2 heterodimers. Incubation with pertuzumab also increased the amount of EGF-induced EGFR homodimers, and under these conditions, endocytosis of radiolabeled EGF was increased. This increase was significant, although slightly more EGF was internalized in cells expressing EGFR only compared with pertuzumab-treated cells expressing both EGFR and ErbB2. By confocal microscopy analysis, more EGF was observed in endosomes on incubation with pertuzumab, and under similar conditions, immunoblotting experiments showed increased EGFR degradation on incubation with both EGF and pertuzumab. These results show that pertuzumab enhanced the endocytic down-regulation of EGFR by counteracting EGFR-ErbB2 heterodimerization. Our previous results showing that ErbB2 counteracts EGFR endocytosis can therefore be explained by tethering of EGFR to ErbB2 at the plasma membrane.